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Method for the Colouration/Intensification of the Colour of Concrete 

The present invention relates to a method for the coloration or alternatively the 
intensification of the colour of concrete. 

Coloured concrete has been manufactured throughout the world for many years. 
The most typical coloured concrete products are paving slabs, roof tiles, concrete 
floors, or building facades. Traditionally, concrete has been coloured with inorganic 
pigments developed for this purpose. The pigments are normally fine-particle metal 
oxides. Iron oxides, which give concrete a red, black, yellow, or brown colour are the 
pigments that are most used and cheapest. Chrome oxide, which gives concrete a 
green colour, is clearly more expensive, while blue cobalt oxide is the most 
expensive of all concrete pigments. Typical dosages of metal oxides in concrete 
range from one to five percent by weight of the amount of the cement. In practice, 
this represents a total dose of 3 ... 20 kg of pigment /m 3 concrete. 

Organic colours have also been experimented with in concrete, but the permanence 
of the colour is uncertain, especially outdoors. Similar reasons, have prevented the 
use of so-called soot-pigments in concrete products. Concrete technology textbooks 
always lay down at least the following requirements for pigments used in concrete: 

- good resistance to cement and lime 

- good resistance to weathering 

- insolubility in water 

- small particle size 

- strong colouring effect 

- even quality^ 

- must not contain substances detrimental to the binding or hardening of cement 

Particularly the first requirement of the pigment's chemical resistance to the alkali 
environment of concrete has been indisputable. This dominant alkali environment 
limits the use of all materials, including pigments, in concrete. The pH value of the 
pore water in concrete has been found to be as high as 14 in young concrete. This 
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corresponds to the alkalinity of a four-percent solution in water of sodium hydroxide, 
i.e. lye. In all old concrete, and also in young concrete made from low-alkali cement, 
the pore water can be assumed to be saturated calcium hydroxide, with a pH value 
of about 12,7. 

5 

Until recently, all methods for the integral colouring of concrete have had the 
characteristic that the intention is for the pigment or colour to remain in as precisely 
as possible the same chemical or physical form, in which it was when added to the 
concrete during manufacture. The method according to Patent Fl 100398 B, in which 
10 a metal reacts with a chemical added to the concrete to form a coloured compound, 
which then acts as a pigment, has opened an entirely new perspective on concrete 
colouring. One practical example of this is the reaction between metallic copper and 
ammonium chloride in an alkali environment: 

15 Cu + 4NH 4 CI + 20H" -> Cu(NH 3 ) 4 CI 2 + H 2 0 + 2CI' (1) 

2Cu(NH 3 ) 4 CI 2 + xOH* + H 2 0 -> Cu 2 (OH) x CI 4 . x + 8NH 4 OH + xCI' (2) 

The final product of this series of reactions is blue copper hydroxide chloride, which 
20 is stable under the conditions in concrete. The weakness of this method is that at the 
same time as the complex according to reaction 1 arises, the metallic copper must 
oxidize to a valence of +2. The simplest way for this to take place is through the 
influence of atmospheric oxygen. Thus, colouring begins initially on the surface of 
the concrete, and only later in the interior of the concrete. 

25 

In concrete technology, metal salts are used as additives. The most typical 
examples of the use of metal salts as concrete additives are: 

- The use of calcium chloride or formiate as an accelerator 

- The use of the sodium or calcium salts of naphthalene, melamine, or 
30 lignosulphonic acid as a plastizer 

- The use of alkali salts of pinoline acids as a pore-forming agent 

- The use of zinc hydroxide as a retardant 

- The use of sodium nitrite or potassium carbonate as an additive to reduce the 
freezing point 

35 - The use of sodium silicate or stearate as waterproofing agent 

Other salts too have been used for various additive purposes, mainly to try to 
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influence either chemically or physically such properties of the unset concrete or the 
hardened concrete as the speed of the hydration of the cement, the water 
requirement of the unset concrete, or the surface tension or freezing point of the 
water in the unset concrete. The concrete's colour concrete has not been one of 
5 these properties. 

The invention is intended to improve and facilitate the coloration properties of the 
methods disclosed above and to create a method for manufacturing coloured 
concrete so that it is strongly coloured immediately and the colour is made 
10 permanent, ensuring its evenness and permanence even over a long period, and 
otherwise simplifying and facilitating the manufacturing process. 

These and other advantages and benefits of the invention are achieved in the 
manner described as characteristic in the accompanying Claims. 

15 

In the concrete colouring method according to the present invention, the colour of 
the concrete is created when metal compounds, such as metal salts, react with 
compounds formed in the hydration of the cement in the concrete, or with 
compounds formed as products of the reaction of gases dissolved from the 
20 atmosphere, to form colour particles with a low solubility in water. This means that 
the first and most important limitation in the foregoing list of requirements for 
pigments becomes the key to the invention. The concrete-colouring pigment forms 
in precisely these conditions. 

25 However, if one wishes, the invention permits the use, of metals in an elemental 
form as a second colour-forming component, in which case the colour is not only 
formed in the above metal-salt reactions, but also when the metal reacts with 
compounds added for this purpose to the unset concrete, to form colour particles 
with low solubility in water. 

30 

Besides the aforementioned hydroxide ion, sulphates and various silicates, 
aluminates, and ferrites also arise in the hydration of cement. The most important 
compound from the air that dissolves in the pore water of the concrete is carbon 
dioxide, which appears as either a carbonate or hydrocarbonate ion, depending on 
35 the acidity of the water solution. Typically, coloured compounds with a low solubility 
arise when these ions react with transition metals, such as copper, cobalt, iron, or 
nickel. 
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The case according to reaction 3 can be used as a simple example of the concrete 
colouring method according to the invention, exploiting the reaction between copper 
chloride and the calcium hydroxide arising in the hydration of the cement: 



As the reaction consumes the hydroxide ions that arise in the hydration of the 
cement, these may have to be added to the concrete during its manufacture. The 
same effect can be created by accelerating the hydration of the cement chemically 
D with an appropriate accelerator. The metal salts to be added may also accelerate 
the hydration of the concrete, an effect that can be compensated with hydration- 
retardant additives. 

When using a salt, no matter whether alone or in combination with a compound 
5 forming a metallic colour, the metal added as a salt to the concrete is already 
oxidized, so that the oxidation essential to form the colour of the metal is not 
required in the disclosed method. 

According to this invention, a water-soluble salt is used as a sole or partial colour 
0 forming agent, so that a compound as a salt can be dissolved in the mix water prior 
to dosing. This method has the advantage that a colouring agent dissolved in the 
water does not increase the concrete's water requirement and that the reaction does 
not require the oxidation of the metal, such as copper, before the colour is formed. 
However, to ensure permanent colouring, it is highly recommended to use a metal 
5 in a metallic form. 

Yet another significant benefit appears when the method is compared with colouring 
using traditional stable pigments. The use of such pigments to colour extensive 
concrete surfaces always results in a very uneven surface colour. This is because 

10 pigments in the form of solid particles generally join together in storage to form 
particles that are large compared to the original particle size. As the small particles 
usually do not separate from each other when concrete is made, the colouring effect 
of the pigment is reduced. This appears as colour variations between different 
manufacturing batches. When using a salt that is soluble or easily dispersed in 

*5 water, the metal ions are evenly distributed in the pore water, with an equal number 
of colour particles forming throughout the concrete, giving a colour that is clearly 
more even. 



2CuCI 2 + x/2 Ca(OH) 2 + H 2 0 -» Cu 2 (OH) x CI 4 . x + x/2 CaCI 2 



(3) 
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The method according to the invention uses metal compounds, for instance a 
copper salt that is about 0,1-8 % by weight of the weight of the unset concrete. 
More usually the amount is about 0,5 - 5 % by weight, with the most probable 
amount used being about 1 - 3 % by weight. On the other hand, if metallic metal is 
used in addition to metal as a salt, these compound contents can be varied greatly, 
as required. The usual amount of the salt is 10 - 90 % of the total amount of the 
metal, preferably about 30 - 60 %. 

Many different metal salts can be used, including chlorides, carbonates, nitrates, 
and sulphates. 
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Claims 



1 . A method for the coloration/intensification of the colour of concrete, to make it 
even and permanent, by adding metal compounds to the unset concrete during 
manufacture, characterized in that the metal compound is added either solely in an 
oxidized form, in which case it forms a pigment colouring the concrete only as the 
result of reactions taking place in the concrete, or the metal compound is added as 
a combination of the aforementioned oxidized form and the metallic form. 

,i 

2. A method according to Claim 1, characterized in that the metal to be added in an 
oxidized form is a metal salt or a combination of metal salts, which react with 
compounds that have arisen during the hydration of the cement in the concrete, or 
which have dissolved from the atmosphere into the pore water of the concrete, or 
which have possibly been added to the concrete, to form a coloured compound with 
low solubility in water, and which colours the concrete. 

3. A method according to Claim 1, characterized in that the metal compound or 
compounds, to be added in an oxidized form to the concrete, are water-soluble. 

4. A method according to Claim 1, characterized in that a copper compound is 
added to the concrete and reacts with compounds arising in the hydration of the 
cement in the concrete, or which have dissolved from the atmosphere to the pore 
water of the concrete, or which have possibly been added to the concrete, to form a 
coloured compound with low solubility in water, and which colours the concrete. 

5. A method according to Claim 4, characterized in that a copper salt is added to 
the concrete. 

6. A method according to Claim 1 , characterized in that a metal compound is used 
amounting to about 0,1-8 % by weight of the amount of unset concrete, preferably 
about 0,5 - 5 % by weight of the amount of unset concrete, at best about 1 - 3 % by 
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weight of the amount of unset concrete. 

7. A method according to Claim 5, characterized in that the metal salt, especially a 
copper salt, is a chloride, carbonate, nitrate, or sulphate. 

8. A method according to Claim 1, characterized in that a metal salt is added to an 
amount of about 10-90 % of the total amount of metal to be added. 



10 



9. A method according to Claim 1, characterized in that a metal salt is added to an 
amount of about 30 - 60 % of the total amount of metal to be added. 
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